tm INTCKXATIOIUL AmiCATlON FUBUSH ED UNOtR THE FXtUtT COOrERATION TREATY <FCI> 



WO 02/058771 Al lEMIMBBIHMiaiBininCMnill 



(19) Wolfd iRttilMtMt mptny Oifkoiutioa 

|1 Bnfcan 



(43) iMf rutioaal PubUntJon D»l* 
I Avgttst20O2 (0l.0aaOO2) 



PCT 



tnniiiiiiiiiiEiinoiiiimiii 

(10) laitniftlioatl ^bUcstioo Nanbcr 

WO 02/058771 Al 



(St) latmutiwimtMCtndtotiMi^ 



(21) iMWMliaMl Fain 0am: 24 hnimj VK aAai.Hm) 
(2S) rUtagLM|M|«i EiiflU 



A6I M ISnO (74) Ac«m: BROOKS. Mfd: WiO HampKw. Eui Mm. P*- 
tsnfwU. KmtiwhireGtm IQN(ntl). 

; AE.AL,AM.AT.AU.AZ. 



(M) PrtarkyDmu; 

0101943^ 
OtOnSA.! 



BA. 8B. BG. BR, by: CA. ai. CN. CU. CZ. DE. DK. Ea 
RS, Fl, nR.«l>. cm. CiH, GM. HR, HI), n., IN. IS, JP. 
KE. KG, KP. 101. KZ, LC, UC LB, LS, LT. LU. LV. HD, 
MG. MIC MN. MW. MX. NO. NZ. PL. PT. RO. RU. SD. 
SR SC. St, SK. SU TJ. n* TO. TT UA. UC. US. U2, 
VN. y\l 7A, ZW. 

Z5 Jinan? 2001 (23.01.2001) CB (U) OMitMtcd Sattt (ngtonal): ARirO {>tc7il (GH, GM. 



7a)oi(i6in.2fxit) on 



BACON, RijMM^ Mkm (CafGB]; The 
\HmpiURrOtO 



ICG. L5. MW. M2, SD. SU SZ. TZ. UG. ZM, ZWX 
Rin»^ pairfil ( AM. A7. RY. KG. K7, MD, Rlt. TJ.TM), 
Eiitufciui pttot (AT. BE. CH. CY. DE DK. ES. Fl FR, 
GB. GR. IE, IT. LU. MC. NL, FT, SE. TO), OAH patcnl 
(BF, BJ. CT. CO. a CM, OA. GN. GQ. GW. MU MR, 
KR.SN,T1lLTn). 



I (S4) -IMr taSPEKSER FOR MEDiCA.MENT 



O 




<g7)A>rtr»ci; AJ Iip c aw (l)lMiHWTOOfiiicdiainei« 
wiikacM(3)aailan*«Bddoisvalw(4)L Theoutkin 
(S}uf Um »iva b liUwl to ■ jiuKliun bbck (fi) in 



■ (1) i» couMcted for rriouc of ihe 
■ ncozb (9VThi CM hu M aeonak naidaHr (1 1) I 

(uibNa«»>ii(i2), 

pwrkaie (14X cooprisnf a dcKcnin ciicdl and a driver b 
LCD display (13) anabo moawed on the c«a the n 
dBC0 bdng w mecaed id ihe dm&L Thr daeoioD died 
ansn(B] ii> deoBanrt ■ cuuni duwa ua (fas LCS by <na 

cvoydctcctiaa of knk or dbpauiaiAncttriiii of ■ doK f< 
the on. The detection drciat ii profranuned to compn 
ipectram cf the 




oaev.Vem m Cadkw Mf^MmMoiat-^pnv* 



DISPENSER FOR MEDICAMENT 



The prooit invaitiQii idates to a dupensCT for a tnedicBnum or the 

uccessive dosei having a counter for such doses and to a counter therefor. 



By way of iUustntioii, in my prior International Patent Aj^lication, 
PCT/CS9S/00770, at least as amended on entry into flie European Regional Phase, 
ibcTB IS described and claimed: 

Adiqxnsarforagaseom^ gas borne or droplet substance, (he dispenser 
10 iochiding: 

• abodyha^ a nioutlqiiece with an ndialition/insnfiUiiaa orifice at its end; 

• ajuDCtiontatfaebodyforasourceofgasorcvaporabteUquidcon^irisingor 
eontaiimig the said ndistance (die source being caiiied by the body); and • 

• a teeaUiBctoable valve, for contzolUog the release ofaaid gas or liquid. 



• a valve inlet connected to the junction; 

• avalveoutlet; 

• a flexible tobeextaiding from the junction, between the inlet and the 
outlet, for leceivnig the said gas or tiqiiid, the lube having a portion wfaidi 
is movable between a closed position m which the tiibe is kinked for 
clt»iie of the valve and an open posititm in which tibe tube is no^dnkcd 
for opening of die valve; and 

• a movable member, for moving the movAle portion ofthe tube to control 
its kinking, and being znovably mounted in the body for movemcDi dw 
actof inhalattOD from a rest position towards the oiifioe-or at least in the 
dudliou of air flow fhiou^ the dupeiuer, 

ihe tube betog khiked to an obtDiating eactent «to the movabte mento 
a rest poa^ and uo-kinked when the movable meniber is moved on 
mhiUdon for release of the g^s or liquid. 



The somce of mch a dispenser will typically be a piCBSUiised can, hiving a 
valve for metering Ihe dose of snbsunce to be dispensed on each inhalat i on ; althoptfi 
it is conceivable diat this or a rimilsr dispenser will diq)ense a dose which u not 
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metered by the source, but rather is metered by the diq)enser by filling of the duct 
between the source and the dispenser's valve on release of substance bam the source. 

There has been increasing interest m counting the number of doses dispensed 
3 from the source, for instance to alert the user to the number of doses which hove been 
dispensed or more usnally of the number of doses of known composition or strength 
which can still be dispensed 

The object of the [nesent invention is to provide an improved oounter for such 
10 a source and dispenser. 



According to a first aspect of the invention, there is provided c, the dispenser 
oompnsing: 

• a dispenser body having an inhalation passage leading to a moBOyiece; 

IS • a pressnrised source of the medicament arranged at an up-stream end of die 
inhalation passage; 

* a junction in the body for receiving a stem of the pressurised source and 
directing the pressurised medicament for inhalatiott; 

• means for controlling release of doses fiom the pressurised source 

20 • a transducer for detecting gaseous flow widiin the dispensa associated widi 
release of a dose for inhalation; and 

* B counter arranged to be incremented or decremented in accordauM with each 
flow detection by die transdncer. 



25 In one embodimeot, the source is a metered dose can and die jimcdoo includes 

a simple nozzle for directing die released dose towards die mouthpiece, the dose being 
released on depression ofdie can in die body. Ttetraaadnceriamaooostic 
tnnaducer anmued to detect noise of gas flow fiom die can on release of a dose. 



30 Equally it iaeovis^eddiat an aooostictmsdoeer detecting gas flow fiom die 

can could be provided in a breath a 

release of Ihe dose from die can prior to bread) actuated rdease. 
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Convenienlly the counter is adapted to recognise the spectnmi of a paiticuhr 
gBS flow in use of the diqmucr. The acoustic transducer can be positioned in 
acoustic contact with the can, preferably at its side wall, for detecting gas flow to or 
&om a metering chamber in the caa Altemativcly, the acoustic tzansdxicer can be 
positioned in acoustic contact with the body of the dispatser for detecting gu flow to 
ot fioiu an intoRiediate chamber in dispenser. 

In another embodiment, the sooice is a metered dose can. the junction 
provides connectioQ to a breath actuated dose release mechanism. The transducer is a 
detector arranged to detect gas flow on inhalation causing the mechaiusm to rdease 
the dose following preliminary release of the dose from the can. 

In accordance with a particular Ceature of the invention, the counter is 
associated with an indicator, typically audio or visual, for indicating a period of time 
from dose release during ^ch the user should continue to inhale &r drawing the 
medicament into his lungs or at least hold his breath with the medtcamsot io his hngs 
to allow it to settle onto die hmg lining. 



hi accordance with another feature, the counter is removably mounted on the 
di^KHser. whereby it can be Gttedto another dispenser after the can of a fiist 
dispenser has released its prescribed number of doses. 



Again, the detector may be arranged to change the state of the counter tram 
quiescent to active on detection of a first event and increment/decrement the counter 
. oa detection of a second event. The detector can comprise a single transducer for 
such two stage action or two tnusdacas can be provided - one for eadi stage. 



According to another aspect of the invention there is provided a counter and 
for a dispenser according to the first a^ct of the invention, the counter 
comprising: 

a transducer for detecting gaseous flow within the dispenser associated with 
release of a dose &r inhalation; and 
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• a 

flow detectkm by tfw transducer. 



Hx c ot inttr can be anaoged merdy to oooni. However, it is envisaged tibat 
other fltnctioDs on also be pofbiined, particularly inhiaiion of a tiiner to 
between inhalation and breath fdeasG^ to pn>vide tinw for dniig deposition io the 



To help tmderstanding of die inveotian, a spcdfic embodinKot thereof will 
now be described by way of exanqile and with itfcTBiice to (be acoosspaiiyiiig 
drawings, m which: 

Hgurel iaapaitialtycni-flEwayside view ofa dispenser having a ocNmter of 



Figure 2 is an end view of the dtqw user; 

Figure 3 (a) and ngure 3 (b) aie perspective views of a second diqwiser 
according to die invention with its cover respectively closed and open; 

Figure 4 (a) to Figan 4 (d) are cms s-seetional views of the S( 
respectively in closed, half-cock, cocked and diqwnser states. 



20 RefiBmng to Figures 1 ft 2, the dispenser 1 has a somce of medieameol 2 with 

a can 3 and a metered dose vahre 4. The outlet stem 5 ofdie valve is fitted to a 
junction block 6 in a body 7 of the dispenser to wUdi a brealb actuated dose rdease 
tnecbamsm 8 is oomccted for release of the medicament dirough a nozzle 9. Smce 
tiie tnechanism fbrnis no part of die present invention, it vnll not be described in detui 

25 here. ItcooldbecanfigurBdasinmybiteinationalPatent Applieatioo, 

PCr/GB01/a3313, indeed Figures 1 and 2 are based on the secoad embo^ent 
(Fignre 6 et seq.) of dial disclosure. 



The can has an acoustic transducer 11 atiadied to its ade wall 12,mintiniate 
acoustic co nt a c t An electromc package 14, comprising a detection circuit and a 
driver for a LCD display IS are also mounted on the can wall, the transducer being 
connected to the circuit. It is bdieved that the selection of the transducer, detection 
circuit, driver and display will an be widiin die capabilities of die man skiDed in dte 
ait, and as such will not be described here in detail 
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The detection circuit is atrangod to decrement a count shown on the LCD by 
one for every detection of noise of dispensing/metering of a dose from the can. In 
order to avoid a spurious noise being detected as an hidicatioo of a dose, the detection 
S circuit is programmed to compare the spectrum of the noise with a known dose 
di^KQsing spectrum and to decrement the coimter according to the coo:q>aiison. The 
counter staits at the manufacturer's recommended number of doses from Uie can, 
Mieirby the user can see how many doses are left to be dispensed and when a new 
di^enser is about to be needed. 

to 

It should be noted that the breath actuated dose release mechanism of the 
dispenser of Figure I and 2 plays no part in the operation of the dispcaset. Rather, the 
transducer is arranged to detect the noise of a dose being dispensed from the can's 
internal metering chamber (not shown in detail) to the release mechanism 8, (he 

IS metering chamber being a standard featnre of such a can having a metered dose valve 
4 and an outlet stem S. The arrangement being such that on depression of die stem, a 
dose held in the metering chamber is released through the stem, and on release of the 
stem, it is lesiUendy returned and the metering chamber is replenished. For this the 
can needs to be inverted as it is in use. This is of particular note in respect of the term 

20 depression of the stem, which in this context involves an upwards movement of the 
stem inwards of the caiL 

It should also be noted that the transducer - or rather the acoustic lecogDitioo 
firmware in the counter - could be arranged to recognise the noise of the metering 
25 chamber refilling. However, it is believed that die noise of it emptying is more 
distinctive and more readily recognised. It is also conceivable that the finnware 
should recognise both noises and decrement die counter only on occnttcnce of every 
other recognised noise. 

30 Further variants can be envisaged for this embodiment. For mstance, the 

counter can be arranged to increment the displayed count towards a recommended 
ma-rtTtinm Also, the tiansduccT, circuitry and display can be arranged elsewhere, 
such as on the body 7 for detection of flow into an intermediate chamber 20 fomied 
between die can Stem 5 and a kink valve 21 m die breadi actnated mechanism. 
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wherdry die transducer on die body can recognise die noise of the pressurised dose 
being dispensed through the nozzle. 

Re&ning to Figures 3(a) to 4(dX a fiirdier metered dose inhaler Is theres h own, 
S diis is based on die durd embodnnent of my Intematjanal Patent ^iplication, 

PCT/GBOl/033 13, namdy diftt of Figures 13 to 17 dieno£ The dispenser dieresbown 
has abody 201 with a moutlqriece 202 and apivoted mouthpiece cover 203. The 
mouthpiece is formed as an aperton 2021 in a separate body part 2012 dipped to a 
main body part 2011. 'niemaudipiecepaiti8cataway2014widireq^tod]e 
10 medicament can 211 fitted to d»body, to define an air inlet exposed by die cover 
when this is open. The cover is pivoted dxnt an axis 204 low in die body at the jmnt 
between the two body parts. 

The can 21lis held in an opening 210 at the \ippa cod of the main body pan 
15 201 1 by a pair of location pins 2101 in openings 2 102 in sidewalls of the body part 
The pins positively locate the can with respect to the body by engagement in a groove 
215 formed in the can for retaining its closure collar. Thus the can aiul the body 201 
are rigidly connected. Also moulded inside the body are internal ribs 2 1 6. Ajuncdon 
member 21 7 is slidably accommodated in the body with the ribs engaging io grooves 
20 2 1 8 in its periphery. Centrally, the junction member tuts a socket 220 for an outlet 
stem 221 of die can. The socket is continued by a passage 222, which has a diin wall, 
kinkable portion 223 and a nozzle end 224. This is in a movable outlet member 225 
ofa valve part 2172 of the junction member. The main part 2171 of the junction 
member 217 and the valve part 2 172 are connected by a living hinge. To both sides 
25 ofdie outtet member are provided flats 2251, which Gnm die base for a breadi 

aetuadon fittp 228 and are connected to dw living hin^ portions at the outside ends of 
the flats. A hxg 227 depends fiom die otitlet member for engagement vilb a cam 
finger 232 extending fiom between a pair of cam lobes 2052. 

30 To dtber side of the socket 220 of die junction member, it has two depending 

fingera 230 arranged to co-operate with the cam lobes at their distal ends 2301. These 
abut - unda die force of the tntemal spring (not shown) of the can. and widi the 
inloposidao of two leaves 2019 - dw cam lobes 2052. 



WO0M158771 KT/CBII2fl»115 WO0W«»77l PCT/CBOaWMS 



The actioD of the dispsDser is as follows: 

On opening of the cover, byswrnging Bbotitdwuis of the cam mcndwr. 
cam finger 232 acts im tbe hig 227 to inove die ontlet meniber to B position wim 
S flap 228 is lifted and the kiakable portion 223 is cloeed. Id this position, the Idnk tube 
u kinked and wiU not pass a dose about to be released into it 

Ftnther opening of ttw cover causes the cam lobes 2031,2052 to lift the 
jimctioD member and stem 22! towaids the can. Hiis releases a dose fiom the can 
10 into the kinked valve, which retains it Tbe cover stops by abutment witt body and 
tbemocfaanism is cocked and primed Uxxac 

Breathing in ihioo^ the moQtlviece draws air scross the fhq>, diat is round its 
edges fiom the air inlet 2014, with a pessnrediffareotisldevdoptng. Over«entn 
15 qmng retention oftfaefl^ is overcame md it is sprang down to dispense the dose as 
the outlet nosle points into the mouttqiiece. This, it is fine to do since die hig 227 is 
6ee of the cam finger 232 si this posidon. 

The mechamsm is reset by cksore of the cover over die mouthpioca The 
20 junction mcmbo^ drops under the acaaa of tbe am valve qning and control of the 
mam cam lobes. The cam finger 232 and die flap hig 227 engage mithcir res- faces, 
that is die fi»es<qipDsite fivm the those which cause lifting of the flap on opening of 
the cover. Such engagement is unwanted and Qie faces are provided widi 
complementaiy wedge shapes - as diown m Figure 12 - whereby the lobe and lug 
25 deflect side ways and pass each other. This deflection causes a drag on the lug and 
keq» die flap in its open podtion. To ensure thai die lobe and hig i»<ngage for next 
use; each being thin for deflection, their front feca are provided with complementary 
Vedge. 

30 The action of doang the cow causes the cam fingos (not shown) to cngi^ 

the flap fingers - dionld die flqi be iHvoted towards the can - and pivot die flap to its 
positioa in which the nozzle 224 is directed towaids the (dosed) mouthpiece and die 
kink tube is inddnked. 



A counter 101 is removably mounted on the can 211. Itooinpiisesaringl02 
sized to giip the can. yet removable in case of need to refit it to another can. It has an 
LCD display 103, associated with a counting sod timing circuit mounted in the ring. 
The ring cairies two transducing elements. The first is an arched piece of piezo- 
S electric fifan 1 OS abutted by the edge of the cover and held flat when the cover is 
closed. The second is a second piezoelectric fihn 106 extending throu^ tlie air inlet 
2014, to be abnttod by diebicath achiation flap 228 when die Rtp is set to die cocked 
position in Figure 4(c). This abutment flexes die film fiom a flat state to which it has 
a tendency to return. 

10 

On opening of die cover, the first film 105 is free to resume its arched state 
1051 and in doing so sends a **wake-iq)" signal to the counta. Tbe fl^ 228 is set to 
its cocked state, deflecting tbe second film 1 06 to a curved state 1061. Thiscausesit 
to send a signal to the coimter. This is ignored or can be used as an additional wake- 

] 5 up signal or indeed in the possible absence of the film 105. this signal can be the 

wake-op signal for the counter. On inhalation, two effects combine to flex tbe second 
film 106. Firstly tbe deflection imposed by die flap is removed. Second inhalation air 
flexes the film to an oppositely curved state 1062. This flexure causes it to generate a 
"count" signal causes the counter to decrement by one die coum of doses shown on 

20 the LCD di^Uy 103. 

Further, the count signal causes die counter to iUuminate an LED 108, 
indicating to the user to keep inhaling or at least to not exhale. The LED can be 
illuminaled with a red colour. At the end of an inhalation period, say two seconds, 
25 sufficient for the medicament to reach the user's huigs and begin to settle out of 
suspension, dw.LED is caused to change colour to green, indicating to die usa that 
exhaladon is now allowed. The LED can be supplemented or rqilaced by a two tone 
buzzer 109 or by flashing or other mdication fiom die LCD display. 

30 After use, die cover is closed, flattening the frm film 105. The second fihn 

106 takes iq> a quiescent flat state 1063. It should be noted that second film detects 
both cocking of the dispenser, when deflected from the quiescent state 1063 to the 
deflected state 1061 imposed by the breadi actuation {tip 1062, and inhaladon gas 
flow when deflected as a vane by this flow to die deflected state 1062. 



PCT/GB02AWZt5 



Should the inhaler not be used, the act of closure releases tbe fl^, and rests 
the hreadi actuated mirhmign. This releases the dose against the inside of the cover, 
is a dose thai is lost The counter coantsdus since the deflection of the second fl^ 
5 to its quiescent state 1063 causes a signal to be passed to die counter. The latter 
s its displayed count 



la a non-ilhistrsted variant, the piezoelectric snip 106 is azrsnged not to be 
deflected, but to experience a change in teoqierature on inhalation and thus decrement 
10 die counter. 



In an odier non-illustisted variant, the tnnsducers are proximity detectors 
anaiiged to detect movcsoent of die cover and die breath actuated fLqp. 
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CLAIMS: 

1. A dispenser for a medicament or die like to be inhaled as successive doses, the 



»diq>enserbody having an inhalation passage leading to a moudipiecq 
a pressurised source of the medicament amnged at an tqi^tream end of die 
inhalation passage 

a junction m die body fbr recdvnig • stem of die pnsstttised source and 
forii 



• means fbrcontnlling release of doses fimn die pressurised source; 

• a transducer fiv detecting gaseous flow widun die dispenser assodsledwidi 
release of « dose for inhalation; and 

• a counter amnged to be nicremeoted or decremented in accordance with each 
flow detection by die transducer. 

2. A dispenser as clanned in claim 1, wherein: 

• the Booree is a metered dose can hannng a metering chamber, 

• the dose release controlling means is a valve in the can arranged to release a 
dose flora the metering chamber on depression of die stem towards die can; 

• the jonction includes a sin^ile nosle for directiiv the released dose towards 
the moudqnece, the dole being ideased on depresrion of the can in the body; 



• die transdneer is an acoustic transducer arranged to detect noise of gas flow 
within or fiom the can on release of a dose. 

3. A dispenser as churned in chum 1, wherein: 

• die sooce is a metered dose can having a metering chaadber, 

25 • die dose release coiniolling means is a breadi scntated release mechanism 
downstream of the junction, the dose being released from the mrrhamsm on 



die jmicdon inchides a connection fiom Om can to die breadi actuated rdeaae 
mechanism, tbe dose being released on depression of the can in the body; and 
the transducer is an acoustic tnnsdoeer arranged to detect noise of gu flow 
within or fiom the can on release of a dose. 
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4. A Hi^pfnfffT M f ^Mnwtri tn claim 2 or claim 3. whcreiii the counter U adapted to 
rwognisa the spectrum of a particular gas flow in use of the dispenser and to 
iflaanent/deciaiient the counter in response to such recognition. 

5. A dispenser as claimed in claim 2. claim 3 or ckiin 4, wherein the acoustic 
transducer is positioned in acoustic contact with the can, preferably at its side wall, for 
detecting gas flow to or &om a metering chamber in the can. 

6. A dispenser as claimed in claim 2, claim 3 or claim 4, wherein the acoustic 
transducer is positioned in acoustic contact with the body of the dispeoser for 
detecting gas flow in a gas passage downstream of the can. 

7. A diqxnsa'as claimed in claim 1, wherein: 

• the somce is a meterad dose can having a metering chamber; 

• du dose release coDtrolling means is a breath actuated release mechanism 
downsticam of the jonctioii. the dose being ideased fiom the mechanism on 
tnhalation; 

• diejuactioninchidesQcaDneetionfiom the can to the breath actuated rdease 
mechanism, &e dose being released on dqjressioD of the can in the body, and 

• the tnmsdnsa- is arranged to detect inhalation gas flow whlun die body. 

8. A dispenser as claimed in claim 7, wherein: 

• dx breath actoated release mechanism includes a release flqi acted 00 by 
inhalation flow and 

• die transducer is ananged to detect movement of die flip. 

9. A diqienser as claimed in claim 7, ^rfwirio die traosdocer is a flow transducer 
' atranged to detect flow of inhalation gas past it 

to. A dispenser as claimed in claim 9, wherein du transducer comprises a vane 
extending into the inhalation passage and adapted to detect a flow induced pressure 
diflerentiS) aorosa die vone. 

11. A dispenser as claimed in claim 10, wherein dw vane is of piezodectrie film 
material. 

1 2. A dtqxnser as dumed in claim 7. wherein the transducer is a tenqieratuie 
tnmsducci arranged to detect flow of gas past it as a change in tenqierature of gas in 
contact widi it 

13. A dispenser as elahned in dahn 12, wherein die tempenttuxe transducer is of 
piezoelectric fibn material 
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14. A dispenser as claimed in any preceding claim, wherein the counter is associated 
with an indicatar, preferably audio or visual, for indicating a period of time &om dose 
release during which the user should continue to inhale or al least hold his breath for 
drawing the medicament into his hmgs. 
3 1 5. A dispenser as claimed in any preceding claim, wherein the counter is xonovably 
mounted on die di^wnser, whereby it can be fitted to another diqicnser after die can 
oft first dispenser has rdeased iu prescribed number of doses. 

16. A dispenser as claimed in any preceding claim, wherein the counter is arranged to 
tihangp die state of the countv 6om quiescent to active on detection of a first event 

10 mdincrement/decremem die counter on detection of a second evcnL 

17. A diqienser as claimed in claim 1 6, comprising a smgle transducer for detecting 
such first events and second events. 

18. A Hi^i^ww as claimed in claim 1 6, comprising two transducers, one for detecting 
sut^ fim events and die odter for detecting such second events. 

13 19. A diqienser as claimed in claim 1 8. including a moud^tiece cover and wherem die 
one trmsdnoer is adapted and arranged to detect opening of die cover and die odier 
transducer is the gas flow detection transducer. 

20. A diqiienser as churned in claim 19 as appendant to claim 3 or claim 7 or any odier 

claim appendant thereto, wherein: 
20 • die cover is edited and arranged to rdease a dose from the source to dw 

breadi actuated release mechanism on opening of die cover and to release die 
dose there&om on closure of the cover widunit brealh actuated dose release 
and 

• die counter u arranged to increment/deciemeat in die event of such closure. 
25 21. A counter and transducer fiir a dispenser as daimed in any preceding daim, die 

counter and transducer conmnismg: 

• a transducer for detecting gaseous flow widuodK dispenser assodatedwidi 
release of a dose for inhdaticm; and 

• a counter iiranged to be incremented or decremented in accordance widi each 
30 flow detection by die transducer. 
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